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SYSTEM AND METHOD FOR CONTROLLING TRANSCEIVERS 
BASED ON A LOCATION INDICATOR 

CROSS-REFERENCE TO RELATED APPLICATION 

[° 001 ] This document claims priority to and the benefit of the filing date of copending 

and commonly-assigned U.S. Provisional Application No. 60/433,304, entitled 
"System and Method for Controlling Transceivers Based on a Location Indicator," 
and filed December 13, 2002, which is incorporated herein by reference. This 
document also claims priority to and the benefit of the filing date of copending and 
commonly-assigned U.S. Provisional Application No. 60/433,489, entitled "Data 
Communication System and Method Capable of Limiting Effects of Crosstalk by 
Adjusting Transceiver Power Levels," and filed December 13, 2002, which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

[0002] The present invention generally relates to the field of telecommunication and, 

in particular, to a system and method for controlling transceivers based on a location 
of the transceivers as indicated by a location indicator. 

RELATED ART 

[0003] In a typical telecommunication system, transceivers at a central office usually 

communicate over one or more communication connections, sometimes referred to as 
"subscriber lines," to remote transceivers located at various customer premises. 
Network service providers strategically deploy multiple central offices in an effort to 
keep the lengths of the communication connections between the central office 
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transceivers and the remote transceivers within a desirable or specified range. 
Moreover, as the demand for network services increases, network service providers 
typically add more equipment at the central offices and/or add more central offices. 

In some situations, a network service provider will add a remote terminal, also 
referred to as "an intermediate terminal," which is often smaller than a central office. 
Transceivers at an intermediate terminal, like transceivers at a central office, 
communicate over one or more communication connections to transceivers located at 
various customer premises. However, as compared to central office transceivers, an 
intermediate terminal transceiver is typically located closer to its corresponding 
customer premises transceiver. Indeed, transceivers at a central office usually 
communicate with customer premises transceivers over distances up to approximately 
four miles, whereas transceivers at an intermediate terminal typically communicate 
with customer premises transceivers over distances less than approximately two miles. 

In some instances, communication connections from an intermediate terminal 
are located within a close proximity of communication connections from a central 
office. For example, communication connections from an intermediate terminal may 
be bound within the same binder or cable as communication connections from a 
central office. In such instances, crosstalk from transceivers at the intermediate 
terminal may significantly interfere with signals transmitted by transceivers at the 
central office. 

In this regard, crosstalk from a transceiver at the intermediate terminal 
typically travels shorter distances and is, therefore, less attenuated than crosstalk from 
a transceiver at the central office. As a result, crosstalk from the transceiver at the 
intermediate terminal is often at a significantly higher power level than crosstalk from 
the transceiver at the central office. This higher power level for the crosstalk from the 
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intermediate terminal transceiver often exacerbates the adverse effects of crosstalk 
interference for the signals transmitted from the central office transceiver. In fact, 
crosstalk from the intermediate terminal transceiver may cause the signal-to-noise 
ratio of signals from the central office transceiver to fall below acceptable levels. 



SUMMARY OF THE INVENTION 

[0007] Generally, the present invention provides a system and method for controlling 

transceivers based on a location of the transceivers as indicated by a location 
indicator. 

[0008] A system in accordance with an embodiment of the present invention utilizes a 

location indicator and logic. The location indicator is communicatively coupled to 
each of a plurality of transceivers and is indicative of whether the plurality of 
transceivers are located at an intermediate terminal or a central office. The logic is 
configured to control a physical layer of each of the transceivers based on the location 
indicator. 

[0009] A system in accordance with another embodiment of the present invention 

utilizes a first transceiver residing and a location indicator. The first transceiver 
resides at a premises and is coupled to a feeder distribution interface (FDI). The first 
transceiver is further configured to communicate with a remote transceiver through 
the FDI based on a set of operational control settings. The location indicator is 
indicative of whether a distance from the first transceiver to the FDI is substantially 
less than a distance from a central office transceiver to the FDI, wherein the first 
transceiver is further configured to establish its set of operational control settings 
based on the location indicator. 
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[0010] A method in accordance with an embodiment of the present invention can be 

broadly conceptualized by the following steps: providing a transceiver; transmitting, 
to the transceiver, data indicating whether the transceiver is located at an intermediate 
terminal or a central office; and controlling a physical layer of the transceiver based on 
the data, 

[001 1] A method in accordance with another embodiment of the present invention can 

be broadly conceptualized by the following steps: transmitting a signal from a 
transceiver to a feeder distribution interface (FDI); indicating, via a location indicator, 
whether a distance from the transceiver to the FDI is substantially less than a distance 
from a central office transceiver to the FDI; and controlling a physical layer of the first 
transceiver based on the location indicator such that an amount of crosstalk interfering 
with signals transmitted by the central office transceiver is reduced. 

[0012] Various features and advantages of the present invention will become 

apparent to one skilled in the art upon examination of the following detailed 
description, when read in conjunction with the accompanying drawings. It is intended 
that all such features and advantages be included herein within the scope of the 
present invention and protected by the claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The invention can be better understood with reference to the following 

drawings. The elements of the drawings are not necessarily to scale relative to each 
other, emphasis instead being placed upon clearly illustrating the principles of the 
invention. Furthermore, like reference numerals designate corresponding parts 
throughout the several views. 
[0014] FIG. 1 is a block diagram illustrating a communication system in accordance 

with the prior art. 

[0015] FIG. 2 is a block diagram illustrating a communication system in accordance 

with an exemplary embodiment of the present invention. 
[0016] FIG. 3 is a block diagram illustrating a more detailed view of a transceiver 

depicted in FIG. 2. 

[0017] FIG. 4 is a block diagram illustrating a communication system in accordance 

with another exemplary embodiment of the present invention. 
[0018] FIG. 5 is a graph illustrating an exemplary bandwidth for the transceiver of 

FIG. 3 when the transceiver is implemented at a central office. 
[0019] FIG. 6 is a graph illustrating an exemplary bandwidth for the transceiver of 

FIG. 3 when the transceiver is implemented at an intermediate terminal. 
[0020] FIG. 7 is a flow chart illustrating an exemplary architecture and functionality 

of configuration logic depicted in FIG. 2. 
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DETAILED DESCRIPTION 

[0021] The present invention generally pertains to a system and method for controlling 

transceivers based on the location of the transceivers as indicated by a location indicator. 
In a preferred embodiment of the present invention, a location indicator is maintained at 
a site where one or more transceivers are installed and operated. The location indicator 
preferably indicates whether the site is a central office or an intermediate terminal. A 
transceiver at the site preferably reads the location indicator and controls its operation 
based on the location indicator. If the location indicator indicates that the site is an 
intermediate terminal, then the transceiver adjusts its operation in an effort to reduce 
crosstalk in signals communicated from central offices. As an example, the transceiver 
may reduce its signal power level and/or may adjust (e.g., narrow) its bandwidth such 
that the crosstalk by the transceiver is less likely to interfere with signals transmitted 
from one or more transceivers at a central office. 
[0022] FIG. 1 depicts a conventional communication system 15 enabling 

communication with a network 18, which may comprise one or more known networks, 
such as the publicly switched telephone network (PSTN) or Internet, for example. As 
shown by FIG. 1, the system 15 comprises a central office 22. One or more central 
office transceivers 25 are located at the premises of the central office 22 and 
communicate with various remote transceivers 28, referred to as "customer 
transceivers," residing at one or more customer premises 31. The central office 
transceivers 25 communicate with the customer transceivers 28 over multiple cables or 
binders 32a and 32b that are interconnected via a feeder distribution interface (FDI) 33, 
as shown by FIG. 1. Each cable 32a-32c may comprise multiple communication 
connections (not specifically shown) separately insulated for allowing multiple signals 
to be simultaneously transmitted through the cable 32a-32c. Each such connection may 
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comprise copper wires, sometimes referred to as a "twisted pair," or some other type of 
known or future-developed transmission medium. 
[0023] During operation, signals from the network 18 are routed to the central office 

transceivers 25, which communicate the signals to the customer transceivers 28 via 
known techniques. Signals transmitted from the customer transceivers 28 are received 
by the central office transceivers 25, which pass such signals to the network 1 8. The 
network 18 then routes the signals to their appropriate destination, which may be 
another transceiver (not specifically shown) serviced by another central office (not 
specifically shown). 

[0024] In an effort to satisfy increasing demand by customers, a network service 

provider may construct an intermediate terminal 36 and install one or more intermediate 
terminal transceivers 38 at the premises of the intermediate terminal 36. Similar to the 
central office transceivers 25, the intermediate terminal transceivers 38 may 
communicate with one or more of the customer transceivers 28 over multiple cables or 
binders 32b and 32c that are interconnected via the feeder distribution interface 33. 

[0025] Moreover, it is common for signals from both the central office transceivers 25 

and the intermediate terminal transceivers 38 to be communicated through the same 
cable at the far-end of a subscriber line. More specifically, it is common for signals 
transmitted from one or more of the central office transceivers 25 and from one or more 
of the intermediate terminal transceivers 38 to be simultaneously communicated through 
cable 32b. As a result, far-end crosstalk (FEXT) may occur within the foregoing cable 
32b. Such crosstalk generally degrades the signal-to-noise ratios of signals transmitted 
from the intermediate terminal transceivers 38 and the central office transceivers 25. 
Typically, for at least the reasons set forth below, the effects of such crosstalk are more 
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pronounced for the signals transmitted from the central office transceivers 25 than for 
the intermediate terminal transceivers 38. 

[0026] In this regard, the intermediate terminal 36 and, therefore, the intermediate 

terminal transceivers 38 are typically located closer to the customer transceivers 28 
shown by FIG. 1 than the central office 22 and, therefore, the central office transceivers 
25. As a result, a signal transmitted from a remote transceiver 38 typically exhibits a 
higher power level within the cable 32b than a signal transmitted from a central office 
transceiver 28. Thus, crosstalk distortions are generally more significant for the signals 
transmitted from the central office transceivers 25 than for the signals transmitted from 
the intermediate terminal transceivers 38. Indeed, in some circumstances, crosstalk 
induced by one or more of the intermediate terminal transceivers 38 causes the signal-to- 
noise ratio for one or more of the signals transmitted from the central office transceivers 
25 to fall below acceptable levels. Maintaining an acceptable signal-to-noise ratio is 
desirable in order for a service provider to furnish adequate service to its customers. 

[0027] A system in accordance with a preferred embodiment of the present invention 

enables automatic adjusting of transceivers at intermediate terminals in order to reduce 
crosstalk induced by such transceivers and affecting signals transmitted from 
transceivers residing at other locations, such as central offices, for example. In this 
regard, FIG. 2 depicts a communication system 50 in accordance with the preferred 
embodiment of the present invention. Similar to the conventional system 15 depicted by 
FIG. 1, the system 50 comprises a central office 52 and an intermediate terminal 54 
having transceivers 55 and 58, respectively, that communicate with various customer 
transceivers 28 residing at one or more customer premises 31. 
[0028] The intermediate terminal 54 and its transceivers 58 are preferably located 

significantly closer to the customer transceivers 28 than the central office 52. For 
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example, the central office 52 may be located approximately four miles from the 
customer transceivers 28, whereas the intermediate terminal 54 may be located any 
distance up to approximately two miles from the customer transceivers 28. Note that 
other distances from the customer transceivers 28 for the central office 52 and the 
intermediate terminal 54 are possible in other embodiments. 

Similar to the embodiment shown by FIG. 1 , each of the central office 
transceivers 55 may be coupled to and exchange data with one or more customer 
transceivers 28, and each of the intermediate terminal transceivers 58 also may be 
coupled to and exchange data with one or more customer transceivers 28. Signals 
transmitted by the customer transceivers 28 and received by a transceiver 55 or 58 are 
passed to the network 18. Such signals may then be routed to one or more transceivers 
(not specifically shown) serviced by another central office or intermediate terminal (not 
specifically shown). 

In addition, the network 18 may route, to the central office 52, signals destined 
for any of the customer transceivers 28 coupled to a central office transceiver 55, and the 
network 18 may route, to the intermediate terminal 54, signals destined for any of the 
customer transceivers 28 coupled to an intermediate terminal transceiver 58. When the 
central office 52 receives a signal destined for one of the customer transceivers 28, the 
central office transceiver 55 coupled to such customer transceiver 28 transmits the signal 
to the customer transceiver 28. Similarly, when the intermediate terminal 54 receives a 
signal destined for one of the customer transceivers 28, the intermediate terminal 
transceiver 58 coupled to such customer transceiver 28 transmits the signal to the 
customer transceiver 28. 

Note that the central office transceivers 55 may initially be configured identical 
to the intermediate terminal transceivers 58. Moreover, if desired, any of the 
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transceivers 58 may be removed from the intermediate terminal 54 and implemented at 
the central office 52 as a central office transceiver 55. Furthermore, if desired, any of 
the transceivers 55 may be removed from the central office 52 and implemented at the 
intermediate terminal 54 as an intermediate terminal transceiver 58. In the preferred 
embodiment, each of the transceivers 55 and 58 is initially configured to operate as if the 
transceiver is located at a central office 52. Thus, each transceiver 55 and 58 is initially 
configured to communicate via techniques known in the art for communicating over 
local loops. 

Furthermore, in the preferred embodiment, a location indicator 63 resides at one 
or more sites of the central office transceivers 55 and/or the intermediate terminal 
transceivers 58. Each location indicator 63 preferably indicates whether it is located at a 
central office 52 or an intermediate terminal 54. For example, each location indicator 63 
may be a one bit indicator, which is set to a first state (e.g., a logical high) if the 
indicator 63 is residing at a central office 52 and which is set to a second state (e.g., a 
logical low) if the indicator 63 is residing at an intermediate terminal 54. 

Note that the location indicator 63 may be implemented in hardware and/or 
software. As an example, in one embodiment, the location indicator 63 may be a 
mechanical switch (e.g., relay). In such an embodiment, the location indicator 63 may 
be set to one position (e.g., open) if the indicator 63 is located at a central office 52, and 
the location indicator 63 may be set to another position (e.g., closed) if the indicator 63 
is located at an intermediate terminal 54. 

In another embodiment, the location indicator 63 may comprise an electrical pin 
that may be set to one electrical state (e.g., an electrical high) if the indicator 63 is 
located at a central office 52, and the pin may be set to another electrical state (e.g., an 
electrical low) if the indicator 63 is located at an intermediate terminal 54. In yet 
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another embodiment, the location indicator 63 may comprise a data value stored in 
memory. This data value may be a one bit value that is set to one logical state {e.g., a 
logical high) if the indicator 63 is located at a central office 52 and that is set to another 
logical state {e.g., a logical low) if the indicator 63 is located at an intermediate terminal 
54. Alternatively, this data value may be a multi-bit value that is set to one value if the 
indicator 63 is located at a central office 52 and that is set to another value if the 
indicator 63 is located at an intermediate terminal 54. Note that other implementations 
of the location indicator 63 are possible in other embodiments. 
[0035] In the preferred embodiment, each of the central office transceivers 55 is 

communicatively coupled to the location indicator 63 residing at the central office 52 
and discovers the state of this indicator 63. As set forth above, the state of this location 
indicator 63 should be set to indicate that it and, therefore, the transceivers 55 coupled to 
it are residing at a central office 52 rather than an intermediate terminal 54. Based on 
this indicator 63, each of the central office transceivers 55 determines that it is located at 
a central office 52. Since the transceivers 55 and 58 are initially configured, in the 
preferred embodiment, to operate as if they were located at a central office, the 
transceivers 55 preferably do not alter their configuration in response to the location 
indicator 63. 

[0036] In addition, each of the intermediate terminal transceivers 58 is communicatively 

coupled to the location indicator 63 residing at the intermediate terminal 54 and 
discovers the state of this indicator 63. As set forth above, the state of this location 
indicator 63 should be set to indicate that it and, therefore, the transceivers 58 coupled to 
it are residing at an intermediate terminal 54 rather than a central office 52. Based on 
this indicator 63, each of the intermediate terminal transceivers 63 determines that it is 
located at an intermediate terminal 54. Moreover, in response to the foregoing indicator 
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63, each of the transceivers 58 adjusts its configuration and, therefore, its operation in 
order to reduce crosstalk induced by the transceiver 58 and affecting signals transmitted 
from the central office transceivers 55. 

[0037] In this regard, as set forth above, signals transmitted from intermediate terminals 

typically travel shorter distances and, therefore, experience less attenuation than signals 
transmitted from central offices. As a result, when the signals from intermediate 
terminals and signals from central offices are transmitted in the same binder or cable, the 
signals from the intermediate terminals are often at a higher power level thereby 
inducing more significant crosstalk interference in the signals transmitted from a central 
office. However, the transceivers 58 of the preferred embodiment compensate for this 
difference by adjusting their configurations upon detection of the location indicator's 
state in an effort to reduce the foregoing crosstalk interference. Note that there are 
various adjustments that may be made by the transceivers 58 to achieve this effect. As 
will be described in more detail below, the transceivers 58 of the preferred embodiment 
adjust or control their physical layer such that crosstalk induced by the transceivers 58 
and affecting signals from the central office transceivers 55 is reduced. 

[0038] As an example, each transceiver 58 may be configured to reduce its signal power 

level such that the power level difference between the signals transmitted by the central 
office transceivers 55 and the intermediate terminal transceivers 54 is lower when such 
signals are transmitted in close proximity to one another along the cable 32b. In another 
embodiment, each transceiver 58 may be configured to adjust (e.g., narrow) its 
bandwidth. 

[0039] For example, a customer may install a transceiver 28 of a particular type (e.g., 

ADSL, HDSL, etc.) and contract for network services at a specified data rate for the 
newly installed transceiver 28. According to current standards, a transceiver 55 installed 
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at the central office 52 may be configured to communicate with the newly installed 
transceiver 28 within a particular bandwidth at or above the specified data rate. 
However, by virtue of being located closer to the newly installed transceiver 28, a 
transceiver 58 installed at the intermediate terminal 54 may be able to communicate with 
the newly installed transceiver 28 within a more narrow bandwidth at or above the 
specified data rate. 

[0040] Therefore, if a transceiver for servicing the customer's transceiver 28 is installed 

at the intermediate terminal 54 instead of the central office 52, then the transceiver may 
be configured to adjust its bandwidth such that it communicates in a different bandwidth 
as compared to that of the central office transceivers 55. Accordingly, the effects of far- 
end crosstalk for the signals transmitted from the central office 52 may be decreased. 

[0041] FIG. 3 depicts a more detailed view of a transceiver 55 or 58 that may be 

installed at the central office 52 or the intermediate terminal 54 of FIG. 2. As shown by 
FIG. 3, the transceiver 55 or 58 comprises a transmitter 71 and a receiver 73 operating 
under the direction and control of a transceiver manager 76 in order to communicate 
with one or more customer transceivers 28. In this regard, the transceiver manager 76 
preferably controls the operation of the transceiver 55 or 58 based on control settings 79 
that are stored within the transceiver 55 or 58. The control settings 79 preferably 
indicate various physical layer parameters, such as bandwidth and signal power level, 
for example, for the transceiver 55 or 58. 

[0042] Initially, the transceiver 55 or 58 may be configured to utilize a default set of 

control settings 79 for communicating with customer transceiver 28. However, 
configuration logic 83 within the transceiver 55 or 58 may adjust one or more of the 
control settings 79 based on the state of the location indicator 63 residing at the site of 
the transceiver 55 or 58. For example, in the preferred embodiment, if the location 
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indicator 63 interfaced with the configuration logic 83 indicates that the location 
indicator 63 and, therefore, the transceiver 55 or 58 shown by FIG. 3 is residing at a 
central office 52, then the configuration logic 83 may refrain from adjusting the control 
settings 79. As a result, the transceiver manager 76 controls the operation of the 
transceiver 55 or 58 based on the default control settings 79 originally stored in the 
transceiver 55 or 58. 

[0043] However, if the location indicator 63 interfaced with the configuration logic 83 

indicates that the location indicator 63 and, therefore, the transceiver 55 or 58 shown by 
FIG. 3 is residing at an intermediate terminal 54, then the configuration logic 83 
preferably adjusts the control settings 79. For example, the configuration logic 83 may 
adjust the control settings 79 such that transceiver 58 transmits at a lower signal power 
level. As set forth above, the transmission of a lower powered signal by the transceiver 
58 at the intermediate terminal 54 may reduce crosstalk affecting signals transmitted 
from the central office 52. 
[0044] In another example, the configuration logic 83 may adjust the control settings 79 

such that the bandwidth of the transceiver 58 shown by FIG. 3 is changed in an effort to 
reduce crosstalk noise affecting signals transmitted from a central office 52. In other 
examples, the configuration logic 83 may change different communication parameters 
within the control settings 79 in an effort to reduce crosstalk noise affecting the signals 
transmitted from the central office 52. 
[° 045 ] K should be noted that the transceiver manager 76 and the configuration logic 83 

may be implemented in software, hardware, or a combination thereof. Any portion of 
the transceiver manager 76 and/or the configuration logic 83, when implemented in 
software, can be stored and transported on any computer-readable medium for use by or 
in connection with an instruction execution system, apparatus, or device, such as a 
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computer-based system, processor-containing system, or other system that can fetch 
and execute instructions. 
[0046] In the context of this document, a "computer-readable medium" can be any 

means that can contain, store, communicate, propagate, or transport a program for use 
by or in connection with the instruction execution system, apparatus, or device. The 
computer readable-medium can be, for example but not limited to, an electronic, 
magnetic, optical, electromagnetic, infrared, or semiconductor system, apparatus, 
device, or propagation medium. Note that the computer-readable medium could even 
be paper or another suitable medium upon which the program is printed, as the 
program can be electronically captured, via for instance optical scanning of the paper 
or other medium, then compiled, interpreted or otherwise processed in a suitable 
manner if necessary, and then stored in a computer memory. As an example, all or 
some of the logic for the transceiver manager 76 and/or the configuration manager 83 
may be magnetically stored and transported on a conventional portable computer 
diskette. 

[0047] It should be noted that the transceivers 55 and 58 of the preferred embodiment 

have been described above as being initially configured to communicate as if the 
transceivers 55 and 58 were to be implemented at a central office 52. As an example, 
each of the transceivers 55 and 58 may be initially configured to communicate at a 
power level and a bandwidth typically employed for communication of distances up to 
approximately four miles, the range typically serviced by central offices 52. 

[0048] However, the initial configuration of the transceivers 55 and/or 58 in such a 

manner is not a necessary feature of the present invention. In this regard, the 
transceivers 55 and/or 58 may be initially configured to communicate as described 
above for the intermediate terminal transceivers 58 of the preferred embodiment. As 
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an example, each of the transceivers 55 and 58 may be initially configured to 
communicate at a power level lower than that utilized by typical central office 
transceivers. In such embodiments, the configuration logic 83 is preferably 
configured to adjust the control settings 79 when the location indicator 63 interfaced 
with the logic 83 indicates that the transceiver is being implemented at a central office 
52. In response to such a determination, the logic 83 preferably adjusts the control 
settings 79 such that the transceiver is configured to communicate as described above 
for central office transceivers 55 of the preferred embodiment. 
[0049] Furthermore, it is not necessary for there to be a default set of control settings 

79. In such an embodiment, the configuration logic 83 may be configured to set the 
control settings 79 of both central office transceivers 55 and intermediate terminal 
transceivers 58 based on the location indicator 63. In this regard, when the location 
indicator 63 of an installed transceiver indicates that the transceiver is installed at a 
central office 52, then the configuration logic 83 sets the control settings 79 such that 
transceiver operates as described above for central office transceivers 55 of the 
preferred embodiment. However, when the location indicator 63 of a transceiver 
indicates that the transceiver is installed at an intermediate terminal 54, then the 
configuration logic 83 sets the control settings 79 such that transceiver operates as 
described above for intermediate terminal transceivers 58 of the preferred 
embodiment. 

[0050] It should be noted that various methodologies for setting the control settings 

79 may be employed by the configuration logic 83. For example, the transceiver 
manager 76 may be configured to control the operation of its transceiver based on the 
values stored in certain areas of memory {e.g., control registers) within the transceiver. 
In such an embodiment, the configuration logic 83 may be configured to set the 
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control settings 79 by storing the appropriate control values within the aforementioned 
memory locations so that the transceiver operates in the desired manner. 

[0051] In another embodiment, the transceiver may initially store a first set of control 

values for controlling the transceiver as a central office transceiver 55, and the 
transceiver may initially store a second set of control values for controlling the 
transceiver as an intermediate terminal transceiver 58. In such an embodiment, the 
configuration logic 83 may then cause (e.g., instruct) the transceiver manager 76 to 
utilize the first set of control values, during operation, if the location indicator 63 
indicates that the transceiver is located at a central office 52. If the location indicator 
63 indicates that the transceiver is located at an intermediate terminal 54, then the 
configuration logic 83 may cause (e.g., instruct) the transceiver manager 76 to utilize 
the second set of control values during operation. Note that there are various other 
methodologies that may be employed by the configuration logic 83 to establish, based 
on the location indicator 63, the control settings 79 that are utilized by the transceiver 
manager 76 during operation for controlling the transceiver in the desired manner. 

[0052] It should also be noted that, in general, the intermediate terminal 54, like the 

central office 52, is a site where network service providers implement transceivers for 
communicating with customer transceivers 28 over subscriber lines. The primary 
difference between a central office 52 and an intermediate terminal 54, for purposes of 
this disclosure, is that the central office 52 services customer transceivers 28 at 
significantly greater distances than an intermediate terminal 54. Therefore, the end-to- 
end communication links between the central office transceivers 55 and the customer 
transceivers 28 are, on average, substantially longer than the end-to-end 
communication links between the intermediate terminal transceivers 58 and the 
customer transceivers 28. 
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[0053] Indeed, in the preferred embodiment, the communication links between the 

central office transceivers 55 and the customer transceivers 28, which comprise cables 
32a and 32b, have lengths up to approximately four miles. However, the 
communication links between the intermediate terminal transceivers 58 and the 
customer transceivers 28, which comprise cables 32b and 32c, have lengths up to 
approximately twelve-thousand (12,000) feet, although other lengths are possible in 
other embodiments. 

[0054] Therefore, the location indicator 63 is effectively indicative of a desired or 

expected communication range for transceivers installed at the site of the location 
indicator 63. For example, in the preferred embodiment described above, the desired 
or expected communication range indicated by the location indicator 63 at the central 
office 52 is approximately four miles, and the desired or expected communication 
range indicated by the location indicator 63 at the intermediate terminal 54 is 
approximately twelve-thousand (12,000) feet. However, in other embodiments, the 
location indicator 63 may indicate other distances. Further, the location indicator 63 
may comprise a data value representing the approximate average distance that the 
indicator 63 is located from the customer transceivers 28 that are serviced by 
transceivers at the site of the indicator 63. In yet another example, the location 
indicator 63 may comprise a data value representing the approximate distance that the 
indicator 63 is located from the central office 52 or the FDI 33. In such an example, 
the location indicator 63 may identify an intermediate terminal 54 if its data value 
exceeds a specified threshold. 
[0055] Note that if information indicative of the distances from the central office 52 

to the FDI 33 and from the remote terminal to the FDI 33 is provided to the 
transceivers 58 by the location indicator 63 or otherwise, then such distances may be 
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used in determining a suitable power level or otherwise controlling the physical layer 
of one or more of the transceivers 58. Techniques for modifying the transmission 
behavior of the transceivers 58 based on the foregoing distances are described in more 
detail in commonly-assigned U.S. Provisional Application No. 60/433,489. 

[0056] As described above, each of the transceivers 55 and 58 may communicate 

ADSL signals. However, if desired, the transceivers 55 and/or 58 may be configured 
to communicate via other types of protocols, such as, for example, HDSL {e.g., 
HDSL2, HDSL4), VDSL, or other types of known or future-developed protocols. 

[0057] Furthermore, in the embodiments described above, the location indicator 63 

utilized to indicate the location of a particular transceiver 55 or 58 resides at the 
premises of the particular transceiver 55 or 58. In this regard, the location indicator 
63 utilized to indicate the location of intermediate terminal transceivers 58 resides at 
the intermediate terminal 54, and the location indicator 63 utilized to indicate the 
location of the central office transceivers 55 resides at the central office 52. However, 
such a feature is not necessary for implementing the present invention. 

[0058] For example, in other embodiments, one or both of the location indicators 63 

depicted in FIG. 2 may reside within the network 18 or may be communicatively 
coupled to the network 18. Data indicative of the status of the location indicator 63 
may be transmitted via the network 18 to the central office 52 or the intermediate 
terminal 54, as appropriate, to notify the associated transceivers 55 or 58 of their 
location. Note that this data may be embedded in an operational control channel of 
the network 18, if desired, or the data may be transmitted over some other channel of 
the network 18. Based on the foregoing data, the associated transceivers 55 or 58 may 
determine their location and respond accordingly, as described above. 
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[0059] As an example, the location indicator 63 depicted within the intermediate 

terminal 54 in FIG. 2 may reside outside of the intermediate terminal 54 in other 
embodiments, as depicted in FIG. 4. Once the transceivers 58 are installed in the 
intermediate terminal 54, the foregoing location indicator 63 may transmit to the 
intermediate terminal 54 via the network 18 data indicating, to the transceivers 58, 
that they are implemented at an intermediate terminal. In response, the transceivers 
58 may adjust their respective control settings 79, if necessary, such that they each 
operate, when communicating with customer transceivers 28, as described above for 
the preferred embodiment. 



OPERATION 

[0060] The preferred use and operation of the communication system 50 and 

associated methodology are described hereafter. 

[0061] Assume, for illustrative purposes, that the transceiver depicted by FIG. 3 can 

be configured to communicate from a central office 52 at or above a specified data 
rate within a bandwidth 111, which extends from a frequency f 0 to a frequency f n , as 
shown by FIG. 5. Further assume that the same transceiver may be configured to 
communicate from an intermediate terminal 54 at or above the specified data rate 
within smaller bandwidth 1 14, which extends from a frequency fi to a frequency f m , 
where f m is lower than f n , as shown by FIG. 6. Note that, in other examples, f m may 
be higher than f n . Also assume that the transceiver manager 76 of the transceiver is 
initially configured to utilize a first set of control settings 79 that cause the transceiver 
to communicate within bandwidth 111. 
[0062] In a first example, assume that the aforedescribed transceiver, which will be 

referred to in this example as "transceiver 55," is installed at the central office 52. 
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Upon installation, the transceiver 55 reads the location indicator 63 residing at the 
central office 52 in block 132 of FIG. 7. Based on this location indicator 63, the 
configuration logic 83 determines that the transceiver 55 has been installed at a central 
office and, therefore, ensures that the control settings 79 utilized by the transceiver 
manager 76 to control the operation of the transceiver 55 are appropriately set for 
operation at a central office, as shown by blocks 135 and 137. 
[0063] More specifically, the configuration logic 83 ensures that the control settings 

79 are set such that the transceiver 55, during operation, communicates within the 
bandwidth 111 (FIG. 5). In the present example, the transceiver manager 76 is 
initially configured to utilize a set of control settings 79 that cause the transceiver 55 
to communicate within the bandwidth 111. Therefore, it is not necessary for the 
configuration logic 83 to take any action in block 137. More specifically, it is not 
necessary for the configuration logic 83 to adjust the control settings 79 that are 
utilized by the transceiver manager 76 for controlling the operation of the transceiver 
55. 

[0064] Moreover, after performing block 137, the transceiver manager 76 may 

commence operation based on the control settings 79. Thus, the transceiver manager 
76 may begin communicating with one or more customer transceivers 28 within the 
bandwidth 111 established by the control settings 79. 

[0065] In another example, assume that the transceiver depicted by FIG. 3 is installed 

at the intermediate terminal 54 instead of the central office 52. In this example, the 
transceiver will be referred to as "transceiver 58." Upon installation, the transceiver 
58 reads the location indicator 63 residing at the intermediate terminal 54 in block 132 
of FIG. 7. Based on this location indicator 63, the configuration logic 83 determines 
that the transceiver 58 has been installed at an intermediate terminal and, therefore, 
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ensures that the control settings 79 utilized by the transceiver manager 76 to control 
the operation of the transceiver 58 are appropriately set for operation at an 
intermediate terminal, as shown by blocks 135 and 139. 

[0066] More specifically, the configuration logic 83 ensures that the control settings 

79 are set such that the transceiver 55, during operation, communicates within the 
bandwidth 1 14 (FIG. 6). In the present example, the transceiver manager 76 is 
initially configured to utilize a set of control settings 79 that cause the transceiver 58 
to communicate within the bandwidth 111. Thus, the configuration logic 83 
preferably adjusts the control settings 79 utilized by the transceiver manager 76 for 
controlling the operation of the transceiver 58 such that the transceiver 58, during 
operation, communicates within bandwidth 114 instead of bandwidth 111. 

[0067] Moreover, after performing block 139, the transceiver manager 76 may 

commence operation based on the control settings 79. Thus, the transceiver manager 
76 may begin communicating with a customer transceiver 28 within the bandwidth 
1 14 established by the control settings 79. Note that by adjusting the control settings 
79 in block 139, the configuration logic 83 effectively reduces crosstalk interference 
that may be occurring to signals transmitted from the central office 52. 

[0068] In this regard, adjusting the control settings 79 such that the transceiver 58 

communicates within bandwidth 114 instead of bandwidth 1 1 1 prevents the 
transceiver 58 from communicating within the frequency range extending from f m to 
f n . Thus, any signals transmitted from the central office 52 within this frequency 
range should be substantially free of interference from crosstalk induced by the 
transceiver 58. 

[° 069 ] I* should be noted that the aforedescribed operation of the system 50 has been 

described for illustrative purposes, and various modifications to the operation may be 



TKHR Docket No. 710101-1040 

made without departing from the principles of the present invention. For example, in 
other embodiments, it is not necessary for the bandwidth 1 14 to coincide with the 
bandwidth 111, and in other embodiments, the configuration logic 83 may respond to 
the location indicator 63 read in block 132 differently. For example, the configuration 
logic 83 may adjust or establish the control settings 79 in order to control the signal 
power level of the transceiver's transmitter 71 in addition to or in lieu of controlling 
the transceiver's bandwidth. Furthermore, various other steps may be taken by the 
configuration logic 83 in an effort to control the transceiver's operation in a different 
manner based on the location indicator 63 read in block 132. 

[0070] According to the techniques described herein, the physical layer of an 

intermediate terminal transceiver 58 is adjusted based on a location indicator 63. In 
this regard, the location indicator 63 preferably indicates whether the distance from 
the transceiver's site to an FDI 33 is substantially less than the distance from a central 
office transceiver 55 to the FDI 33 thereby indicating whether crosstalk noise from the 
signals of the transceiver 58 is likely to significantly interfere with signals transmitted 
by the central office trasnceiver 55. If the distance from the transceiver's site to the 
FDI 33 is indeed substantially less than the distance from the central office transceiver 
55 to the FDI 33, then the intermediate ternaminal transceiver 58 preferably 
establishes its physical layer such that the signals transmitted by the intermediate 
terminal transceiver 58 are spectrally compatible with the signals transmitted by the 
central office transceiver 55. 

[0071] It should be further emphasized that the above-described embodiments of the 

present invention, particularly, any "preferred" embodiments, are merely possible 
examples of implementations, merely set forth for a clear understanding of the 
principles of the invention. Many variations and modifications may be made to the 
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above-described embodiments of the invention without departing substantially from 
the spirit and principles of the invention. All such modifications and variations are 
intended to be included herein within the scope of this disclosure and the present 
invention and protected by the following claims. 
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